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To all/whom it may com-em: ’ 
Be it known that I, ALFRED SCHWARZ, a. 

citizen of the United States, residing. at J op 
lin, in the county of Jasper and State of 

'5 Missouri, have invented certain new and 
useful Improvements in Systems of_Supply 
ing an Explosive Mixture to Engmes and 
Turbines, of which‘ the following is a full, 

‘ clear, and exact description. 
10 

' plying motive ?uid to a heat engine inde 
pendentl - of the suction of ‘such engine and 
preferably under pressure. \ 
In my prior application, SerJNo. 26,685, 

15_?led May 8th, 1915, I disclosed a system in 
which a hydro-carbon vapor under‘ pres 
sure was supplied to a. Venturi tube to ere-> 
ate a suction or negative head thereby to 
draw air into'the stream of vapor to form 

then supplied to an internal combustion en 
gine or to a combustion chamber and thence 
to a turbine or similar engine. ‘ 
The present invention relates to substan-' 

25 tially the‘ same general type ofsystem and 
has for one‘ of its principal‘ objectsto pro 
vide a system‘ in which .air under pressure 
is supplied to a Venturi tube to which a sup 
ply of liquid or other fuel is connected ad 

30 jacent the contracted section and which tube 
then discharges its mixture or motive ?uid 
directly or through instrumentalities herein 
after described to a heat'engine. In employ 
ing the expression heat engine I intend to 

35 include internal combustion engines, tur 
bines, steam engines and the like. > 
' Another object is to provide a system in 
which a combustible mixture is formed _b 
means including a Venturi tube and wh1c 

I .40 mixture is then ignited in a combustion 
chamber, preferably in the form of a 'Ven 
turi tube, then reduced in'teinperature and 

, supplied to a turbine or other- 1pressure or 
velocity actuated heat engine. urther ob 

45 jects and advantages ‘will appear as the in 
vention is hereinafter developed. . 

' ,Referring ‘to the drawings which illus-. 
. I'trate, somewhat "diagrammatically, what I 

‘ now eonsiderthe preferred forms of my, in 
‘60 vention:_ ~ ' . - ' _ 

"Figure 1 is an elevation, partly in section, 
" of .iny system for supplying combustible‘ 

fluid to an internal combustion’engine. 
- Fig. .2 's a-slmilar view illustrating my 

I ‘65 system in which the combustible or motive 

This invention relates, to a system for sup- - 

This mixture was. 

Speci?cation of Letters Patent. . Patented Julylz, 1921. 
1918. Serial ‘No. 244,183. 

?uid 1s supplied to a combustion, chamber 
an? thence to a turbine. ' ‘ ' 

_ *ig. 3 is an enlar ed fra entar sec 
tlonal detail ‘view of %he comliiilstion hham- ' 
.ber forming a part of the system illustrated 
1n Flg. 2." ' , " , 

It will be seen that I have shown a Ven 
turi tube _1, 1n Fig. 1, into which‘ air under 
ressure 1s injected through a nozzle 2. 
hile the rear of the tube 1 may be left 

open I prefer to close it to exclude foreign 
matter from the mixture. The air under 
pressure may be suppliedthrough a pipe 
or 'COIIdIIIt 4 from a‘ tank onreservoir 3 'm 
which the pressure is maintained b a pump 
or other compressor 5 driven by tiie en ine 
as indicated diagrammatically at 6. I e 
?ow ofair through the nozzle 2 may be con 
trolled by means of a valve 9 in the pipe 
llne 4. A hand pump 7 connected to sald 
plpe 4 may be utilized to supply the air un 
der pressure when the engine is being start 
ed and in case ofbreakdown of pump4. 
check valve 8 inserted in the line 4 between 
the pump 7 and tank 3 prevents flow of air 
‘from the former to the latter, thereby avoid 
lng the ‘necessity of compressing the large 
volume of air in the tank when‘ the hand 
pump ‘is employed. ' . 

Suitable fuel, such as gasolene, petroleum 
or the like is supplied adJacent the contract- ' 
ed section, or vacuum portion, of the Ven 
turi tube 1. This fuel may be supplied from v 
a ‘tank 10 through ,a pipe line 11, 12 in . 
which are included a ?oat valve'13 and a 
needle or other regulating valve 14. The ._ 
?oat valve 13 serves to maintain a substan- '- ’ 
tially constant level of liquid-in the pipe 12 
while the valve 14 may be employed to reg 
ulate the ratio, of fuel volume to air volume. 
While the discharge pipe 15 of. the tube 

1 may be directly connected to an internal’ 
combustion motor or combustion chamber as 
disclosed in my prior application, supra, I 
have shown it, in Fig. 1, ‘discharging into, a 
second Venturi tube 16 whichlin- turn dis 
charges into the internal combustion engine‘ 
17. The rear end of the tube 16 is left open, 
so that additional air will be drawn inv and 
combined with the mixture at this, point. 
The operation of the system thus far dis 

closed may be brie?y explained as follows. 
The air pump 7, when operated causes a ?ow _ 
of air through the Venturi tube 1 thus creat 
ing a vacuum, or negative head, adjacent the 110 
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outlet of fuel pipe 12. This causes the fuel 
to- become atomized and ‘completely mixed 
with the stream of air thus forming a com 
bustible mixture. Air in the proper propor 
tion will be drawn in and added to the mix 
ture discharged from the pipe 15. The mo 
tive ?uid, in the form of a combustible mlx 
ture of the desired composition is then dis 
charged under pressure from the tube _16 
into the engine 17 when it is ignited to drive 

I said engine; By adjusting the valves 9 and 

15' 

14 the volume and composition of the motive 
?uid supplied to the engine may be regulated 
at will. -> . 

It should be noted that the above described 
system, while possessing advantages pointed 

> out in connection'with the system disclosed 

20 

in my prior application, is simpler in that ' 
no means for preheating the fuel _is em 
ployed. Furthermore I wish to point out 

' that, among other uses, my system is particu 
larly adapted to replace or supplement the 
present systems employed on air craft. 

' When the latter rise to comparatively high 

30 

35 

altitudes the ,air becomes rare?ed and it is 
greatly desirableto provide a pressure, at 
the engine manifold, above that of the at 
mosphere. '_As my system supplies the fuel 
mixtureor motive ?uid under pressure 1tsv 
adaptability for the last mentioned use is 
obvious. . v 

- In ‘Figs. 2 and 3 I have illustrated a pre- 
ferred-form of combustion chamber adapted 
to be employed in connection with a turbine ; 
or. similar heat vengine 18. A combustible 

- mixture under pressure is supplied through 

.40 

45 

a heated by a pilot ?ame 22.‘ 

“50 

the nozzle 19 to the combustion chamber 20 
which is preferably in the form of a Venturi 
tube. Ignition means is provided a slight 
distance ahead of the smallest section of said 
Venturi tube. Of the various forms of igni 
tion means such as spark plugs, hot ?la 
ments, ?nely divided or sponge platinum, 
hot bulbs, hot rings or equivalent means,"I 
have selected the hot'ring type-for the pur 
pose of illustration-,The rin 21 is shown 

also provide 
means to reduce thetemperature of the hot 
motive ?uidvbefore- it enters the turbine so 
that injury to the ‘latter is prevented. The 
means illustrated comprises a jacket'or jack 
~ets 23 provided on the tube 20'through which 
jackets water,‘ or other cooling ?uid, is 

. adapted to be circulated. The water maybe 
55 
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introduced at 24C, ?ow through the jacket 23,. 
as indicated by the arrows, and enter the 
tube 20 through openings 25. , 
By virtue of the above described water 

jacket 23 the hot gases formed by the burn 
ing'of the mixture supplied through the 
nozzle 19 will be reduced in temperature. 
It will also be noted that the water will be 
atomized at 25, by the aspirator action of 
the stream 'of hot gas, and'?ashing into 
steam will not only further reduce the tem 

of the ignited mixture 

1,384,570 

perature but will, also increase both the 
volume and'velocity' ‘of the ‘gas'discharged 
by the tube into the turbine, to an amount 
greater than that which would result from 
using» the water jacket above ‘and dispensing 
with the ports 25. >Thus .practically no 
energy is‘ lost in reducing 'the temperature 
of the hot gas the desired amount. Needle 
valves 26 are preferably provided to .control 
the flow of water and'the amount of steam 
added to the gas stream. - - 
While the nozzle 19 may be supplied with 
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combustible mixture by the system-disclosed ' 
in my prior application, I have shown the 
same‘ type of system illustrated in Fig.‘ 1 of 
the present application, similar parts being 
designated by the same reference characters. 
The operation of the form of invention 

illustrated in Figs. 2 and 3 will be under 
stood by those skilled in theart, especially 
in view of the above description so that no 
further explanation is necessary. ' 

» It is to be understood that I do not con?ne 
myself to the exact mechanism .illustrated 
and described, as the devices illustrated are 
largely‘ diagrammatic, and the proportions 
‘of ‘the various parts are omitted to avoid 
prolixity of description. It is therefore ob 
vious that many changes may be made in 
points of'detail and other embodiments re 
sorted to without deviating from the true 
spirit and scope of my invention. ' 

I claim.:—- ~ ’ - 

1. In combination, a heat engine,‘ a Ven 
turi tube, means for supplying air under. 
pressure to said tube, means for supplying 
fuel to the vacuum portion of said tube, said 
fuel being drawn into the tube solely by the 
vacuum induced at the throat by the flow 
of air therethrough, a second Venturi tube 
into which said ?rst tube discharges and 
which discharges into said engine and means - 
for igniting the mixture in said second tube 
adjacent the throat portion thereof. 

2. In combination, a heat engine, a Ven 
turi tube, means for‘supplying air under 
res'sure to said tube, means for supplying 

1 uel to the vacuum portion of. said tube, 
said fuel being drawn into the tube solely by 
the vacuiim induced at the throat by the 
?ow of air therethrough, a second Venturi 
tube into which said ?rsttube discharges 
and which discharges into said .engine, 
-means for igniting the mixture in said sec 
ond tube adjacentthe throat portion there- 
of and means for reducing the temperature 

prior to its discharge 
into sai engine. ~ - , . 

3. In combinatioma heat engine, a Ven 
turi tube connected to said engine to. dis 
charge into the same, means comprising a 
Venturi tube for supplying “a combustible 
mixture to said ?rst mentioned tube and 
means for igniting said mixture at a. point ' ‘ 

130 _ adjacent the contraction of said ?rst tube. 
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4. In combination, a heat engine, a Ven 
turi tube connected to said engine, to dis 
charge into the same, and water-jacketed at 
its discharge end, means comprising a Ven 
turi tube for su plying a combustible mix 
ture to said ?rst mentioned tube, means for 
causing combustion of said mixture adjacent 
the contraction of-said ?rst tube and means 
for injecting a cooling ?uid into3 the burned 
mixture to reduce the temperature thereof 
before introduction thereof into said :en 
"1118. - Y i y - 

‘b 5. In combination, a heat engine, a Ven 
turi tube connected to said engine to dis 
charge into the same, said tube being .pro 
vided with a water-jacket between its con 
tracted section and the discharge end, means 
comprising a vVenturi tube for supplying a 

4 combustible mixture to said ?rst tube, means. 
20 forjigniting said mixture adjacent the con 

tracted section of the ?rst tube anda passage 
connecting, the interior of the ?rst tube and, 

‘ its jacket at, at least, one point between the 

25 

30 

place of ignition and the discharge end‘ of 
said last mentioned ‘tube. . ' . - 

6,- In: combination aheat engine, a Ven 
turi tube connected tosaid engine to dis 
charge‘into'the same, means for supplying 
combustible'mix'ture'to said Venturi tube, 
said means" comprising a Venturi tube, * 

a means for supplying alr'under pressure to' 
said tube,v means for supplying fuel to, the 

8 

throat portion of said. tube, said fuel being 
drawn 1nt'o the tube‘by the, vacuum induced 
by the ?ow of air past the throat of the 
tube, and means for igniting the mixture ad 
jacent‘the throat of the ?rst mentioned Ven 
turitube. _‘ ' 

7. In combination a heat-engine, a Ven 
turi tube, means for supplying air under 
pressure to said tube, 'meansfor supplying 
fuel to the ‘throat of the tube, said fuel be 

35, 

ping drawn into the tube by the vacuum in- ' 
du'ced at the throat of the tube by the ?ow 
of air supplied by the aforesaid‘ means, a sec 
ond Venturi tube intermediate the ?rst ven 

46 

turi and the‘ heat engine, through which the . ' 
mixtpre passes as it flows to the engine, 
means ‘for igniting the mixture adjacent 
the throat of the venturi*,'water jackets for 
cooling the mixture, andmeans to admit 
and control the quantity of water admitted 
to said mixture to‘ cool the burning gases. 

8. The invention set ‘forth in claim 7 in 
which the ?rst mentionedventuri is pro 
vided, with‘ cooling jackets having» means 
to admit cooling‘ ?uid therefrom to said 
mixture to cool the same, said means in;) 
cluding needle valves to control the quan 
tity of cooling ?uid admitted from the jack-' 
ets toitheimixture. > ‘ , _ a 

In testimony whereof I hereunto a?ix my 
signature." (' . . . 

' _ ' ALFRED SGHWARZ. ' 
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